Introduction
Pelvic organ prolapse (POP) is a common gynecologic disorder that affects almost half of all women over 50 years of age, with lifetime prevalence of 30% to 50% [1] . Women with average life expectancy have 11% to 12% chance of undergoing surgery for POP or urinary incontinence [2] . Because of the aging population across the world and current trend toward maintaining active lifestyle to older age than ever, increasing number of women will need treatment of POP. In the United States the demand for POP care is estimated to double over the next 40 years [3] . Considering the accelerated aging phenomenon, POP will also become one of the major socioeconomic problems in Korea.
Yu Ri Jo, et al. GI morbidity after sacrocolpopexy Sacrocolpopexy (SCP) is an effective procedure commonly performed to correct advanced POP. According to the Cochrane review, SCP was associated with lower rates of recurrent prolapse than the vaginal procedures including sacrospinous colpopexy, uterosacral colpopexy and transvaginal mesh [4] . On the other hand, it requires longer operating time and duration to recover daily life, and is more expensive. Moreover, as a major operation, SCP carries the risk for significant gastrointestinal (GI) morbidity including ileus, bowel obstruction, and bowel injury. Because significant GI morbidity is one of the major causes of reoperation and unplanned hospitalization, identification of its incidence and related risk factors may be important.
A recent review of the literatures on SCP found that significant GI morbidity is not rare [5] . The median rates of intraoperative bowel perforation and postoperative ileus were 1.6% (range, 0.4%-2.5%) and 3.6% (range, 1.1%-9.3%), respectively. And a median 1.1% (range, 0.6%-8.6%) of patients required reoperation for small bowel obstruction. However, most of the studies included in this review were small case-series and did not report complications or assess them completely. Therefore, the rates of significant GI complications are likely to be much higher. A recent study for patients included in the Colpopexy and Urinary Reduction Efforts (CARE) trial, a randomized, multicenter trial to evaluate the utility of Burch colposuspesion at the time of SCP in stress-continent women, found that 1 in 20 women experienced significant GI morbidity requiring a prolonged hospitalization, readmission, or reoperation for 12 months after laparotomic SCP. The sole risk factor for ileus or small bowel obstruction was older age [6] . Another study that also included largest study population reported that significant GI morbidity after laparoscopic SCP were relatively low (about 1%) and associated with prior laparotomy [7] . Most of women included in these two studies are Caucasian, therefore the results cannot be applied to different ethnic backgrounds of women. Indeed, several studies have shown that race and ethnicity may influence surgical outcomes [8] [9] [10] [11] .
Until now, there has been no report evaluating significant GI morbidity after SCP in Korean patients. The aims of the present study were to quantify the risk of significant GI morbidity that required a prolonged hospitalization, readmission, or reoperation after SCP, and to identify related risk factors.
Materials and methods
This retrospective study included women who underwent laparotomic SCP for symptomatic POP at Seoul National University Hospital from November 2008 to August 2013. All surgeries were done by one skilled surgeon. A detailed surgical procedure was described in a previous report [12] . The study protocol was approved by the institutional review board (H-1310-113-530).
Baseline demographic and clinical data on age, parity, body mass index, menopausal status, medical co-morbidities (hypertension and diabetes), prior laparotomy or prolapse surgery, and preoperative pelvic organ prolapse quantification (POP-Q) stage were collected from the medical chart records. The operative and anesthesia reports were reviewed for intraoperative complications, American Society of Anes- thesiologists (ASA) class, estimated blood loss, and operation time. Data on postoperative complications, length of hospital stay, and occurrence of readmission or reoperation were also obtained from the medical chart records. Significant GI morbidity was defined as GI complications that required a prolonged initial hospitalization (defined as hospitalization for more than a week), readmission, or reoperation. Then, we divided the patients into two groups, according to the occurrence of significant GI morbidity after SCP, to find out related risk factors.
Statistical analyses were performed using SPSS ver. 19.0 (SPSS, Chicago, IL, USA). The normality of the data was assessed using the Shapiro-Wilk test, which indicated that the data did not follow a normal distribution. Therefore, comparisons between the groups for the continuous variables were performed using the Mann-Whitney U-test. To compare the categorical variables between the groups, the Fisher's exact test or chi-square test was performed. To identify risk factors that are associated with significant GI morbidity, we performed univariate analyses of the potential risk factors that included baseline demographic and clinical data, ASA class, a concomitant hysterectomy, operation time, estimated blood loss, and transfusion. Then, logistic regression analyses were performed including variables with statistical significance in univariate analyses. All statistical tests were two-tailed, and statistical significance was defined as P<0.05.
Results
During the study period, 258 women underwent SCP. Medical records were available for all patients. Baseline patient and operative characteristics are presented in Table 1 . The median follow-up time was 18 months (range, 1-52).
Of 258 patients, ten (3.9%) were identified as having significant GI morbidity. Nine patients (3.5%) had a prolonged initial hospital stay or were readmitted for the treatment of postoperative ileus. They improved with medical treatment and discharged without further problems. One patient (0.4%) with small bowel obstruction underwent reoperation during initial hospitalization. This case was associated with panperitonitis due to microperforation unrecognized during the operation (Table 2 ). This patient undergoing small bowel segmental resection, end-to-end anastomosis, and ileostomy (case 10 in Table 2 ) received ileostomy repair at postoperative 5 months and incisional herniorrhaphy with small bowel adhesiolysis at postoperative 2 years. Yu Ri Jo, et al. GI morbidity after sacrocolpopexy Then, we performed additional analyses to find out risk factors for significant GI morbidity. Among variables considered as the potential risk factors, patient's age and prior laparotomy was significantly associated with the occurrence of significant GI morbidity (Table 3) . By multivariable logistic regression analysis, age (odds ratio [OR], 1.14; 95% confidence interval [CI], 1.01-1.27; P=0.03) and prior laparotomy (OR, 6.82; 95% CI, 1.37-34.07; P=0.02) were found as independent risk factors for significant GI morbidity.
Discussion
The objective of this study was to assess the incidence and risk factors of significant GI morbidity that required a prolonged initial hospitalization, readmission, or reoperation after laparotomic SCP. We observed significant GI morbidity in 4% of our study cohort. In addition, we identified patient's age and prior laparotomy as significant risk factors associated with the occurrence of significant GI morbidity.
Most of significant GI morbidity identified in our study was postoperative ileus, which accounts for 90%. Postoperative ileus is defined as transient impairment of bowel mobility after abdominal or other surgery and is characterized by abdominal distension, lack of bowel sounds, and lack of passage of flatus and stool [13] . Postoperative ileus is accepted as an inevitable response to surgical trauma, however may contribute to delayed recovery and increase risk for the development of pulmonary complications and nosocomial infections because of a prolonged hospitalization [13] [14] [15] . Although patients with postoperative ileus in our study had a prolonged initial hospital stay or were readmitted for the treatment, they all improved with medical treatment and discharged without further problems. The rest of significant GI morbidity was small Vol. 57, No. 4, 2014 bowel obstruction. There was one case with SBO, which was associated with panperitonitis due to microperforation unrecognized during laparotomic SCP with adhesiolysis. This case underwent reoperation at postoperative 5 days and improved after surgery. The overall incidence of significant GI morbidity in our study was similar to the result of the CARE trial. Our study indicates that the risk for significant GI morbidity in Korean patients undergoing SCP is not different from the risk in Caucasian.
A limited number of studies have sought to identify the risk factors with the development of GI complications in patients undergoing SCP. We found patient's age and prior laparotomy were significantly associated with the occurrence of significant GI morbidity, which is consistent with the results of previous studies [6, 7] . The association of age and postoperative ileus has been also found in other abdominal surgeries [16, 17] . The possible reasons for this association include decreased GI motility, decreased mobility and decreased tolerance to narcotics. On the other hand, the role of age as a risk factor predisposing to small bowel obstruction is not well defined. The Surgical and Clinical Adhesions Research-3 study found that patients younger than 60 years old undergoing a colorectal surgery has a higher risk for readmission directly related to adhesions compared with older counterparts [18] . On the contrary, the other investigators found that of all patients undergoing appendectomy, patients older than 70 years had a twofold higher risk for small bowel obstruction requiring surgery, compared with patients younger than 20 years old. Given the results of previous studies and the incidence, older age appears to increase the risk for significant postoperative ileus, rather than small bowel obstruction, in patients undergoing SCP. The reason why prior laparotomy is associated with significant GI morbidity remains unclear, but it may be due to a concomitant adhesiolysis during surgery. Adhesiolysis may produce an iatrogenic bowel injury and inflammatory response, and therefore contribute to prolonged postoperative ileus and small bowel obstruction [13, 19] .
Our study included patients who underwent laparotomic SCP, and therefore the results cannot be applied to those undergoing laparoscopic SCP. Favorable outcomes of laparoscopic procedures were observed in surgeries for different indications with regard to postoperative GI morbidity [20, 21] . Compared with open procedures, laparoscopic procedures have the theoretical advantage of decreased tissue trauma. And it has been found that patients undergoing laparoscopic colon resection have lower levels of systemic cytokines after surgery compared with those who had open procedures [22] . Although it is unknown that the same benefit of laparoscopic approach can be applied to SCP, a recent paper evaluating GI complications after laparoscopic SCP showed low rates of postoperative ileus or small bowel obstruction [7] . A prospective, randomized trial evaluating whether laparoscopic SCP may reduce the risk of significant GI morbidity compared with laparotomic SCP is warranted.
The strength of our study is that it included the large number of cases. And a skilled, high volume surgeon operated every patient, which limited a potential confounding effect by the surgeon's skill. Limitations of our study include its retrospective nature. Because events may have occurred that were not documented in the medical records. Also, our study is based on relatively short-term follow-up and may underestimate the incidence of significant GI morbidity. In a large series of patients with small bowel obstruction, the median time interval between initial operation and small bowel obstruction was 5.3 years (range, 1 month to more than 20 years) [23] . A long-term, prospective study with large population will be needed to obtain better information.
In conclusion, our study shows that one in 25 women after SCP experienced significant GI morbidity. Particularly, women with older age and prior laparotomy have a higher risk for significant GI morbidity. This data will aid preoperative counseling for Korean POP patients undergoing SCP.
